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Background: Asthma control is suboptimal in Vietnam. Lack of knowledge of primary care 
physicians (PCPs) for asthma management may potentially be one of the causes.
Purpose: The aim of this study was to assess the knowledge and practice of PCPs’ asthma 
management based on the Global Initiative for Asthma (GINA) guidelines (2015 update).
Methods: A cross-sectional study with convenience sampling was conducted among PCPs in 
an urban and rural area of Vietnam using questionnaires related to asthma patients daily practice: 
use of spirometry and the asthma control test (ACT), prescription of asthma medications, and 
frequency of consultations. Five asthma case scenarios were also used to ask participants to 
classify GINA-defined levels of asthma control and to choose the initial or adjusted treatment 
options based on the current situation. All scenarios are common in Vietnam, ie, three cases for 
adults, one case for children, and one case for pregnant women.
Results: Of the 327 completed questionnaires, 201 questionnaires could be analyzed. Most 
PCPs consulted their asthma patients on a weekly to monthly basis. Approximately 50% used 
spirometry for asthma care and only 25% used ACT. For asthma treatment, oral short-acting beta 
agonists and oral steroids were still commonly used and long-acting beta agonists alone were 
prescribed by 70%. Regarding GINA-defined levels of asthma control, 24% of the responders 
had ≥50% of correct answers, 21% had no correct answers, 2% had all five correct answers, 
and 20–42% had a correct answer for each of the five questions. Regarding treatment choice, 
22% had ≥50% of correct answers, 14% had a wrong answer for all nine questions, and no 
respondent had a correct answer for ≥8 questions.
Conclusion: The percentage of PCPs in Vietnam who had implemented GINA 2015 was low. 
Some drugs with a high risk of side effects were still being prescribed. There is a need to improve 
both knowledge and daily practice. Additional studies should determine why these guidelines 
are not largely adopted by PCPs in Vietnam.
Keywords: asthma control, asthma treatment, knowledge, practice, case scenarios
Introduction
Asthma is a major chronic disease among children and adults and remains a significant 
health problem in Vietnam.1–3 The prevalence has been estimated at 3.9–5.6% of adults 
aged 21–70 years;4 in Ho Chi Minh city (where this study was conducted), the prevalence 
of “ever asthma” in children aged 6–7 years was 10.9% and that of wheezing in children 
aged 13–14 years was 29.5%, the highest in the Asian-Pacific region.5 The prevalence 
of asthma in Tien Giang, a rural province participating in this study, was 6%.6
In Vietnam, the Global Initiative for Asthma (GINA) guidelines has been used 
since 2009 as the main reference for national asthma guidelines7,8 and GINA updated 
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2015 was revised to become more practical for primary 
care where most asthma patients are managed.9 Despite the 
availability of effective evidence-based management strate-
gies, asthma management in Vietnam remains suboptimal. 
An earlier study reported that the level of asthma control is 
poorer than expected, ie, ≤1% of patients met the correct 
definition of controlled asthma.10 There could be a variety of 
reasons for these both health care system related and doctor/
patient related. The majority of the ambulatory care of asthma 
in Vietnam is provided by primary care physicians (PCPs); 
however, the use of controller medications (eg, inhaled corti-
costeroids [ICS]) in this setting is challenge because of their 
unavailability11 and/or unaffordability for patients with a low/
average income.1,2,12–14 Apart from this, lack of knowledge on 
asthma management by health care providers is another factor 
contributed to this low level of asthma control. It has been 
shown that knowledge and competence of PCPs are low and 
vary among countries and with time in the same country,15–19 
but these could be improved by education.20–24
In order to improve asthma management in Vietnam, 
beside efforts from the health care system to make good 
resources for asthma care, the gap in knowledge on and 
practice of asthma management of PCPs need to be assessed 
and then improved. Therefore, this study aimed to determine 
their knowledge on and practice of asthma management in 
Ho Chi Minh City (an urban setting) and Tien Giang province 
(a rural setting).
Methods
This was a cross-sectional study with convenience sam-
pling using questionnaires to ask PCPs about asthma care 
in routine clinical practice in the period October 2015 to 
October 2016. In Vietnam, PCPs are those who are general 
practitioners (GPs) (6 years medical doctors [MDs] having 
no further postgraduate training),25 internists (INs) (MDs 
having postgraduate training in internal medicine), and fam-
ily physicians (FPs) (MDs having postgraduate  training in 
family medicine).25,26 Participants were PCPs who attended 
the “family medicine training course” in either Tien Giang 
province or Ho Chi Minh City, or who worked in four dis-
trict hospitals in Ho Chi Minh City (most of the doctors in 
outpatient department in district hospitals are PCPs and 
most of the services in outpatient department in hospitals 
even tertiary one are primary care services).25 The printed 
questionnaires and informed consent forms were provided 
to participants in person and were returned after 1–7 days. 
The study protocol was approved by the Institutional Review 
Board of the University of Medicine and Pharmacy at Ho 
Chi Minh City.
The questionnaires comprised two sections. The first 
section asked how often in routine clinical practice 1) 
participants saw their asthma patients, 2) the tools they 
used (spirometry and asthma control test (ACT), which 
was validated in Vietnamese version),27 and 3) the asthma 
medications prescribed. The second section, based on the five 
case scenarios, asked participants about the GINA-defined 
classification of asthma control and the GINA-recommended 
asthma treatments. These case scenarios were developed 
from literature (eg, a case study by Ko et al28 performed in 
Hong Kong) and Vietnamese expert consensus (four special-
ists: two specialists in primary care and two specialists in 
asthma/COPD) on the content validity (common practice 
cases) and time cost. The matrix of asthma information 
need to be assessed was developed in Table 1 in which each 
of the five cases presented characteristics that are very clear 
for the classification of asthma control as recommended by 
GINA 2015.29 Three adult scenarios help to assess uncon-
trolled, partly controlled, and controlled asthma. These are 
very common cases that require the ability of physicians 
to start treatment and modify the treatment when required. 
The other two cases are uncontrolled asthma in children and 
partly controlled asthma in pregnant women. These cases are 
also common in Vietnam, where the prevalence of asthma 
in children is higher than in adults, and the prevalence in 
Table 1 Framework of evaluation of knowledge and treatment strategy based on the GINA 2015 guidelines
 Questions related to: 
Assessment of level of control Initial treatment Adjusted treatment
Case 1: adult with partly controlled asthma × × ×
Case 2: adult with uncontrolled asthma × × × 
Case 3: adult with controlled asthma × ×
Case 4: children with uncontrolled asthma × ×
Case 5: pregnant woman with partly controlled asthma × ×
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Implementation of GINA guidelines by primary care physicians in Vietnam
pregnant women remains high (fertility rate is 1.96 children 
born/woman in the year 2015).30 To avoid that participants 
spent too much time filling in questionnaires, in the last two 
scenarios, only one question on treatment was asked (Table 1: 
case 4 and case 5). A total of five questions enquired about 
the GINA-defined assessment of asthma control and nine 
questions enquired about asthma treatment (ie, three ques-
tions on initial treatment and six questions on adjusted treat-
ment; Supplementary material). Table 1 shows the matrix of 
information need to be assessed in the five case scenarios. 
The questionnaires and cases were then tested in 10 FPs in 
our Department of Family Medicine (University of Medicine 
and Pharmacy at Ho Chi Minh City) and then provided to 
participants without modification. 
For all treatment questions, the correct answer was based 
on the GINA 2015 guidelines (Supplementary material: 
shaded options) and was defined as having no incorrect choice 
and having at least one correct choice. In the analyses, the 
correct answer scored 1 point and the wrong answer scored 
0 points.
Data were processed using the Microsoft Excel 2007 
software and analyzed using the STATA 12.0 software (copy-
right from Public Health Department, University of Medicine 
and Pharmacy). Ratio variables are presented as mean and 
standard deviation (SD). Student’s t-test was used to compare 
the means of two groups, and one-way ANOVA was used to 
compare the means of multiple groups. A P-value of ≤0.05 
was considered statistically significant.
Results
A total of 350 questionnaires were distributed. Of the 327 
questionnaires that were filled in and returned, 80 responders 
did not report their specialty and 46 responders belonged to 
a specialty other than GP, IN, or FP. In Vietnam, many spe-
cialists provided primary care services at their own private 
clinics in extra time (out of office time) explained why many 
specialists attended to a family medicine training course.31,32 
Therefore, only 201 answer sheets satisfied the requirement 
of an appropriate specialty for the present analysis (18% FPs 
and 82% being a combination of GPs and INs).
Of these 201 respondents, 71% were from rural Tien 
Giang and 29% were from Ho Chi Minh City; their mean 
age was 47 (SD 9; range 24–82) years and the mean length of 
time as practitioner was 15 (SD 9; range 1–48) years. Table 2 
presents the characteristics of the respondents.
Table 3 presents information on the use of spirometry 
and ACT and the frequency of seeing asthma patients and of 
prescribing medications. Most physicians saw their patients 
once a week, but some prescribed asthma medication only 
a few times per year.
Table 4 lists the types of medications prescribed in rela-
tion to the numbers of patients; 70% of the respondents used a 
long-acting beta agonist (LABA) alone for asthma treatment.
Based on the five case scenarios, Table 5 presents the per-
centages of respondents who correctly/incorrectly assessed 
the asthma control levels according to the GINA 2015 guide-
lines: 16–23% of the respondents failed to give answer to one 
Table 2 Characteristics of the study participants (n=201)
Characteristic n (%)
Province
Ho Chi Minh City 58 (29)
Tien Giang 143 (71)
Specialty
General practitioners/internists 164 (82)













Table 3 Use of spirometry and ACT and frequency of 
consultations and prescribing medication in asthma care
 n (%)
Use of spirometry in practice
Yes 100 (49.8)
No 83 (41.3)
No answer 18 (9)
Use of asthma control test in practice
Yes 49 (24.4)
No 115 (57.2)
No answer 37 (18.4)




Few times per year 62 (30.8)
Unanswered 10 (5.0)




Few times per year 59 (29.4
Unanswered 20 (10)
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of the five questions and three physicians chose to respond 
with “no answer/unknown” to all five case scenarios.
The section on choice of asthma treatment/management 
was divided into 1) initial treatment and 2) adjusted treatment, 
based on the five scenarios. Table 6 presents the percentages 
of correct/incorrect responses. These questions on treatment 
had fewer “unanswered” responses compared to the questions 
on classification of asthma control.
In GINA stepwise treatment, decision making for initial 
treatment is based on the frequency of symptoms, risk of 
exacerbation, and level of asthma control (GINA 2015, 
Box 3-4, page 30).33 The GINA recommended step 2 for 
Table 4 Asthma medications prescribed to patients in practice
Asthma medication Not prescribed A few patients Some patients Most patients All patients Unanswered
Oral medications
Oral SABA 25 (12.4) 43 (21.4) 48 (23.9) 45 (22.4) 7 (3.5) 33 (16.4)
Oral steroid 9 (4.5) 47 (23.4) 68 (33.8) 46 (22.9) 6 (3) 25 (12.4)
Oral theophylline 50 (24.9) 48 (23.9) 48 (23.9) 23 (11.4) 0 (0) 32 (15.9)
Antileukotriene 52 (25.9) 32 (15.9) 45 (22.4) 20 (10) 4 (2.0) 48 (23.9)
Mucolytic 12 (6) 44 (21.9) 53 (26.4) 49 (24.9) 14 (7) 29 (14.4)
Inhaler medications
ICS 17 (8.5) 35 (17.4) 52 (25.9) 59 (29.4) 16 (8) 22 (10.9)
Inhaled SABA 18 (9) 27 (13.4) 66 (32.8) 58 (28.9) 11 (5.5) 21 (10.4)
Inhaled ICS + LABA 31 (15.4) 34 (16.9) 56 (27.9) 34 (16.9) 14 (7) 32 (15.9)
Inhaled anticholinergic 47 (23.4) 35 (17.4) 50 (24.9) 17 (8.5) 10 (5) 42 (20.9)
Oral or inhaler medications
LABA (inhaler or oral) 28 (13.9) 31 (15.4) 63 (31.3) 36 (17.9) 10 (5) 33 (16.4)
Note: Data presented as n (%).
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting beta agonist; SABA, short-acting beta agonist.
Table 5 Results of assessment of asthma control based on the five case scenarios
Case scenario Correct, n (%) Incorrect, n (%) No answer/unknown, n (%)
Case 1: adult, partly controlled asthma 43 (21) 119 (59) 39 (19)
Case 2: adult, uncontrolled asthma 77 (38) 91 (45) 33 (16)
Case 3: adult, controlled asthma 84 (42) 83 (41) 34 (17)
Case 4: children, uncontrolled asthma 83 (41) 71 (35) 47 (23)
Case 5: pregnant woman, partly controlled asthma 40 (20) 123 (61) 38 (19)
Table 6 Choice of initial and adjusted treatment of participants based on five case scenarios
Treatment Correct, n (%) Incorrect, n (%) No answer/ 
unknown, n (%)
Initial treatment
Case 1: question 1B: start treatment for adult with partly controlled asthma 45 (22.4) 156 (77.6) 0 (0)
Case 2: question 2B: start treatment for adult with uncontrolled asthma 102 (50.7) 98 (48.8) 1 (0.5)
Case 4: question 4B: start treatment for children with uncontrolled asthma 106 (52.7) 90 (44.8) 5 (2.5)
Adjusted treatment
Case 1: question 1C: adjust treatment for adult with partly controlled asthma on  
low-dose ICS
58 (28.9) 137 (68.2) 6 (3)
Case 2: question 2C: adjust treatment for adult with uncontrolled asthma on l 
ow-dose ICS
97 (48.3) 96 (47.) 8 (4)
Case 2: question 2D: adjust treatment for adult with uncontrolled asthma on a 
combination ICS/LABA
43 (21.4) 154 (76.6) 4 (2)
Case 3: question 3B: adjust treatment for adult with controlled asthma on  
low-dose ICS
47 (23.4) 152 (75.6) 2 (1)
Case 3: question 3C: adjust treatment for adult with controlled asthma on 
combination ICS/LABA
52 (25.9) 141 (70.1) 8 (4)
Case 5: question 5B: adjust treatment for pregnant woman with partly controlled 
asthma on low-dose ICS
24 (11.9) 173 (86) 6 (3)
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Implementation of GINA guidelines by primary care physicians in Vietnam
 steroid-naive patients with uncontrolled (uncontrolled or 
partly controlled) asthma or step 3 for those still not con-
trolled on steroids or for steroid-naive patients with uncon-
trolled asthma and nocturnal awakening due to asthma once 
a week or more.33 Therefore, the correct initial treatment 
for case 1 (partly controlled asthma, question 1B) is step 2, 
for case 2 (uncontrolled asthma with nocturnal symptoms 
once a week, question 2B) is step 2 or step 3, and for case 4 
(uncontrolled asthma with nocturnal symptoms once a week, 
question 4B) is step 2 or step 3.
Figure 1 presents the distribution of the scores on asthma 
control/asthma treatment, as well as the combined (questions 
on asthma control and treatment) total score. Only two par-
ticipants (one GP/IN and one FP) correctly answered all five 
questions, whereas 21% either did not know how to classify 
or incorrectly assessed asthma control in all five questions 
(Figure 1A). Also, 24% of the responders had ≥50% of cor-
rect answers (ie, ≥3 correct answers out of the five questions).
Moreover, for all nine treatment questions, 14% of the 
physicians had no correct answer to any of these questions 
and no respondent had eight or nine correct answers. A total 
of 44 physicians (22%) had ≥50% of correct answers (≥5/9); 
most of these were GPs or INs (Figure 1B). Most FPs (95%) 
also had ≤50% of correct answers. In terms of the total 14 
questions related to the case scenarios, only 21% of the par-
ticipants had ≥50% (≥7/14) of correct answers (Figure 1C).
A comparison was made of the mean scores of the results 
of 1) GPs/INs vs FPs, 2) city (Ho Chi Minh) vs rural prov-
ince (Tien Giang), and 3) groups based on age and years of 
experience as a practitioner. Table 7 presents differences in 
the mean scores in categories related to all 14 questions.
For asthma control classification, there was no difference 
in mean score among doctors with different age groups, years 
of experience, residential areas, and specialties. However, 
with both initial choice and adjustment in treatment decision, 
the younger group had less mean score than that of older one; 
doctors in Tien Giang province decided better than those in 
Ho Chi Minh City did, and GPs/INs had better mean score 
than FPs had. Years of experience seem not to associate with 
both asthma control classification and treatment choices.
Discussion
The main finding of this study is that only one-fifth (24%) of 
the participants had ≥50% of correct answers in the classifica-
tion of GINA-defined asthma control and the same proportion 
of doctors (22%) had ≥50% of correct answers in treatment 
decision. These numbers are low, and also knowledge on 
asthma about control criteria and stepwise treatment in PCPs 
is low worldwide.16,22,34–43
In terms of asthma control, 49% of PCPs in the pres-
ent study used ACT in routine practice and 21% did not 
know how to classify asthma control level (having 0 correct 
answers) based on GINA guidelines. With the questions on 
“controlled” and “uncontrolled” asthma classification, the 
correct answer is 38–42%, but with the questions on “partly 
controlled” asthma, the correct answer is lower (20–21%) 
(Table 5). Our results are comparable to some previous 
reports. Braido et al29 found that only 20% of the GPs in 
their study in Italy were able to correctly answer questions 
on asthma control. In a recent survey of doctors working in 
family and internal medicine practices in Nigeria, the authors 
found that only 30% of physicians had good or satisfactory 
knowledge on asthma control tools in which only 15% of 
them used GINA-defined control, 5.2% used ACT, and 74.2% 
of the doctors were unaware of the level of asthma control as 
the basis for treatment.43 Even in a tertiary hospital in Nigeria, 
only 31% of doctors (INs, PFs, and pulmonologists) and 55% 
of pulmonologists knew correctly about the asthma control 
Figure 1 Distribution of correct answers in asthma control and asthma treatment and the combined total score.
Notes: (A) Distribution of correct answers to the five questions on classification of asthma control; (B) distribution of correct answers to the nine asthma treatment 






























































0 1 2 3
Asthma control score
4 5
0 0 2 4 6 8 10 12 141 2 3
Asthma treatment score Total score







































































Powered by TCPDF (www.tcpdf.org)
                               1 / 1





classification.34 Similarly, a limited level of knowledge on 
asthma control criteria was demonstrated among PCPs in 
the Republic of Moldova and only 41% of doctors there 
used ACT in daily practice.44 Compared to the study with the 
same format by Ko et al,28 our correct assessment rate was 
lower, ie, only 24% of our respondents had ≥50% of correct 
answers related to asthma control vs ≥90% of respondents 
in their study. However, Ko et al, combined partly controlled 
and uncontrolled questions into one (choice of) answer,28 
giving their respondents a higher chance of having a correct 
answer than when these questions are separated (as in our 
study). If we had used the same combination as in Ko et al,28 
then the number of correct answers in our study would have 
been significantly increased.
In asthma management, the GINA guidelines recom-
mended five treatment steps and provide a guide to starting 
initial treatment and adjustment, depending on the patient’s 
current situation. However, it is very difficult to follow the 
guidelines in primary care sector in many countries. There 
were 37.2% PCPs in Kuwait, 33.7% were adhering to asthma 
guidelines in Saudi Arabia,15,16 and even in tertiary hospital 
in Nigeria, physicians (including INs, PFs, and pulmonolo-
gists) could only correctly identify appropriate management 
strategies in 36% of the cases.34 In addition, the number 
of PCPs who had adequate knowledge practice in asthma 
management in a study in Pakistan is very low as 10.4%.36 
With asthma treatment in general (both starting and adjust-
ment), the percentage of physicians who achieved ≥50% of 
correct answers (≥5/9) for all nine questions on treatment in 
our study is 22% (Figure 1B); this is roughly similar to that 
in the same format study in Hong Kong (32%).28
In this study, >50% of participants selected correct initial 
treatment for uncontrolled asthma patients, only 22.4% did 
the same for partly controlled asthma patients (Table 6), 
and the most preferred option for initial treatment is ICS. 
Compared to other studies, the proportion of PCPs who knew 
and had proper prescription of corticosteroids for asthma is 
low as 1.7–6.6% in Nigeria,40,45 18.2% in India,19 27% in 
Moldova,44 and 33% in Pakistan.46 These low numbers may 
be due to ICS, which is not always available in primary care 
sector in most of the developing countries.11
Regarding the adjusted treatment, 46.8% of respondents 
in this study correctly adjusted medication for uncontrolled 
patients on low-dose ICS (question 2C) to a combination 
of ICS and LABA (Supplementary material) as GINA rec-
ommendations. This number is quite high compared to the 
results from a study from Nigeria in which only 29% reported 
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Implementation of GINA guidelines by primary care physicians in Vietnam
are not controlled on inhaled steroid alone.47 However, in our 
controlled asthma case, instead of maintaining the same treat-
ment step or stepping down, most of our respondents chose to 
step-up (Supplementary material: responses to questions 3B 
and 3C). This may be due to the misclassification of asthma 
control in this specific case, ie, ≥50% of respondents made an 
incorrect classification. Therefore, we propose that training 
courses should include case presentations because it could 
provide to learners a continuous story that can fill in the gap 
of knowledge of our PCPs.
In our study, although there were no very severe asthma 
cases, a few physicians still select oral medications, eg, 
short-acting beta agonist (SABA) and steroids (Supplemen-
tary material). Table 4 shows that ≥20% of respondents still 
prescribe oral SABA/steroids for most/all of their patients 
in daily practice. Also, despite that the use of a LABA alone 
is prohibited in asthma management, 22.9% of physicians 
prescribed this medication for most or all of their patients 
(Table 4). Oral theophylline was recommended in the GINA 
guidelines for step 2 or as add-on in step 3 treatment; however, 
fewer physicians prescribed theophylline than oral SABA, 
oral steroids, or even LABA. Moreover, although guidelines 
recommend that plasma theophylline concentrations should 
be monitored during use, in Vietnam, very few locations are 
able to perform such monitoring. This may be a reason for 
the scarce use of theophylline in Vietnam.
Treatment of asthma in pregnant women is often dif-
ficult for PCPs due to the lack of this issue in our training 
program in Vietnam; accordingly, in this study, the number 
of respondents correctly selecting the adjusted treatment 
for pregnant women was very low (11.9%; Table 6). For this 
question (question 5B), most physicians chose the response 
“no change in treatment” for patients with daily use of SABA 
and categorized as partly controlled asthma based on the 
GINA guidelines. This answer, together with the answer to 
question 1B, seems to imply that most of the PCPs in Vietnam 
considered partly controlled asthma to be acceptable, with 
no need to change the therapy.
The present study also investigated whether a difference 
exists in asthma management among respondents of different 
ages, years of experience, locations, and specialties. Differ-
ences were found for all these parameters but not for years of 
experience (Table 7). In some study, authors found that more 
years of experience led to better knowledge of asthma;16 how-
ever, this judgment is not consistent.15,19 Knowledge concerning 
the assessment of asthma control was the same in all groups, 
whereas a significant difference was found between groups 
regarding knowledge of asthma treatment (both  initiating 
treatment and adjusting treatment). In contrast to the Hong 
Kong study (in which older respondents had the lowest level 
of knowledge on asthma treatment),28 in the present study, our 
youngest age group (24–40 years) scored the lowest in selecting 
appropriate treatment for asthma patients. Also, mean scores of 
asthma treatment in respondents from the urban environment 
was less than those from the rural province. This implies that 
even PCPs in the most modern city in Vietnam (where many 
conferences and continuing medical education (CME) of 
asthma/COPD take place) were not familiar with the GINA 
2015 guidelines. Although the performance of the GPs/INs 
in this study was better than that of the FPs, this result needs 
further investigation because there were fewer FPs in this study 
than GPs or INs. A study in Kuwait revealed that there was no 
difference in the performance of GPs and FPs.15
A limitation of this study is that, because the popula-
tion sample was not randomly selected, it may not be fully 
representative of PCPs in Ho Chi Minh City and in Tien 
Giang province.
Conclusion
This study shows that the percentage of PCPs complying the 
(updated) GINA 2015 guideline in Vietnam was low. Many 
physicians may not familiar with the GINA classification 
of asthma control; moreover, drugs known to have a high 
risk of side effects were still being used. There is a need to 
improve knowledge and change practice, either via CME 
programs or by targeted use of health care resources. Mean-
while, additional studies are required to determine why the 
updated GINA 2015 guidelines are not extensively adhered 
to primary care in Vietnam.
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